DOCKET NO 



r SFT-1085 



PATENT 



#2 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 




Thomas M. Olano and Mark S. Peercy 



In re patent application of: 



Group Art Unit: 2483- 



RECEIVED 

JAN 3 1 2002 
Technology Center 2600 



Serial No.: 09/638,907 



Filing Date: August 15, 2000 



Examiner: Not Assigned Yet 



For: Method and System for Executing SIMD Instructions Using Graphics Technology 
BOX DSD 

Commissioner of Patents & Trademarks 

Washington, DC 20231 f%£i 



above-entitled application, the undersigned, assignees of the entire interest in the above- 
identified application, hereby appoints STEVEN J. ROCCI, Registration No. 30,489, of the 
firm of WOODCOCK WASHBURN LLP, One Liberty Place - 46th Floor, Philadelphia, 
Pennsylvania, 19103, as attorney(s) for applicant, with full power of substitution and revocation, 
to prosecute this application, to make alterations and amendments therein, to receive the patent, 
and to transact all business in the Patent and Trademark Office connected therewith. The 
authority granted herein shall remain in effect unless otherwise revoked in writing by the 
undersigned or otherwise terminated. 



MICROSOFT CORPORATION, One Microsoft Way, Redmond, Washington 98052 with 
full power of substitution and revocation, to prosecute this application, to make alterations and 



Sir: 



POWER OF ATTORNEY WITH REVOCATION 
AND STATEMENT UNDER 37 CFR 3.73(b) 



Revoking any and all powers of attorney heretofore given in the matter of the 



In addition, the assignee also appoints the following attorneys listed below of 
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PATENT 



amendments therein, to receive the patent, and to transact all business in the Patent and 
Trademark Office connected therewith. 

Katie E. Sako Registration No. 32,628 

Daniel D. Crouse Registration No. 32,022 

Send all future correspondence and address all telephone calls to: 

STEVEN J. ROCCI 
WOODCOCK WASHBURN LLP 
One Liberty Place - 46th Floor 
Philadelphia, PA 19103 
(215) 568-3100 

STATEMENT UNDER 37 C.F.R. '3.73(b) 

MICROSOFT CORPORATION, a corporation of the State of Washington, 

certifies that it is the assignee of the entire right, title, and interest in the patent application/patent 
identified above by virtue of: 

□ An assignment from the inventor(s) of the patent application/patent identified above. 

□ 1 . The assignment was recorded in the Patent and Trademark Office at 
Reel Frame 



□ 2. The assignment has not yet been recorded. A copy of the assignment is 

attached. 

13 A chain of title from the inventor(s), of the patent application/patent identified above, to the 
current assignee as shown below: 



DQCKET NO 



-XXXX/191748.1 



PATENT 



From the inventors to: Silicon Graphics, Inc. The document was recorded 
in the U.S. Patent and Trademark Office on August 15, 2000 at Reel 
011016 , Frame 0333 . A copy thereof is attached. 

From: Silicon Graphics, Incorporated To: Microsoft Corporation. 

A copy thereof is attached. 

□ Additional documents in the chain of title are listed on a supplemental 



The undersigned has reviewed all the documents in the chain of title of the patent 



application identified above and, to the best of undersigned's knowledge and belief, title is in the 
assignees identified above. The undersigned (whose title is supplied below) is empowered to act 
on behalf of the assignee, MICROSOFT CORPORATION. 

I hereby declare that all statements made herein of my own knowledge are true, and that 
all statements made on information and belief are believed to be true; and further, that these 
statements are made with the knowledge that willful false statements, and the like so made, are 
punishable by fine or imprisonment, or both, under Section 1001, Title 18 of the United States 
Code, and that such willful false statements may jeopardize the validity of the application or any 
patent issuing thereon. s~\ 



sheet. 



Copies of assignments or other documents in the chain of title are 



attached. 
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INFORMATION CONTAINED ON THIS RECORDATION NOTICE REFLECTS THE DATA 
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FIND ANY ERRORS OR HAVE QUESTIONS CONCERNING THIS NOTICE, YOU MAY 
CONTACT THE EMPLOYEE WHOSE NAME APPEARS ON THIS NOTICE AT 703-308-9723 
PLEASE SEND REQUEST FOR CORRECTION TO: U.S. PATENT AND TRADEMARK OFFICE 
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SUITE 320, WASHINGTON, D.C. 20231. 
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1 . Name of conveying parties: 

Thomas M. Olano and Mark S. Peercy 



Additional name(s) of conveying party(ies) attached? □ yes M no 

3. Nature of Conveyance: 



■ Assignment ° Merger 

a Security Agreement a Change of Name 

o Other 

Execution Dates: August 1 1, 2000 and August 11, 2000 



2. Name and address of receiving party(ies): B 
Name: Silicon Graphics, Inc. 
Street Address: 1600 Amphitheatre Parkway £ 
City: Mountain View State: CA Zip Code: 94043-1351 
Country: U.S.A. 

Additional name(s) & address(es) attached? □ yes ■ no 



4. Application number(s) or patent 



If this document is being filed together 
and August 11,2000. 

A. Patent Application No(s). 



number(s): Q <j I (j3^ ^ ^ 
ether with a new application, the execution ds 



date of the application is August 11, 2000 



B. Patent No(s). 



Additional numbers attached? Q 


res M no . 


5, Name and address of party to whom correspondence 
concerning document should be mailed: 

Name: Sterne, Kessler, Goldstein & Fox P.L.L.C. 
Internal Address: c/o Michael V. Messinger 

Street Address: 1 100 New York Ave., N.W. 
Suite 600 

r;»v Wachinatnn State: D.C Zip Code: 20005-3934 


6 Total number of applications and patents involved 

1 


7. Total fee (37 C.F.R. § 3.41) $ 40.00 

■ Enclosed 

Q Authorized to be charged to Deposit Account 


8. Deposit Account Number: 19-0036 


DO NOT USE THIS SPACE 



9. Statement and signature. 

To the best of my knowledge and belief, the fore going^ information is true and correct and any attached copy is a true 

9/15/00 



copy of the original document. 
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ASSIGNMENT 



In consideration of the sum of One Dollar ($ 1 .00) or equivalent and other good and valuable consideration 
paid to each of the undersigned inventors: (1) Thomas M. Olano and (2) Mark S. Peercy, the undersigned 
inventor(s) hereby seil(s) and assign(s) to Silicon Graphics, Inc., (the Assignee) his/her entire right, title and 
interest, including the right to sue for past infringement and to collect for all past, present and future damages: 

check applicable box(es) a for the United States of America (as defined in 35 U.S.C. § 100), 

a and throughout the world, 

(a) in the invention(s) known as Method and System for Executing SIMD Instructions Using 
Graphics Technology for which application(s) for patent in the United States of America has 
(have) been executed by the undersigned on (1) ft/i i /no and (2) ft /n /nn (also known 
as United States Application No. (to be assigned) , filed (to be assigned) . in any and all 
applications thereon, in any and all Letters Patent(s) therefor, and 

(b) in any and all applications that claim the benefit of the patent application listed above in part 
(a), including continuing applications, reissues, extensions, renewals and reexaminations of the 
patent application or Letters Patent therefor listed above in part (a), to the full extent of the term 
or terms for which Letters Patents issue, and 

(c) in any and all inventions described in the patent application listed above in part (a), and in any 
and all forms of intellectual and industrial property protection derivable from such patent 
application, and that are derivable from any and all continuing applications, reissues, extensions, 
renewals and reexaminations of such patent application, including, without limitation, patents, 
applications, utility models, inventor's certificates, and designs together with the right to file 
applications therefor; and including the right to claim the same priority rights from any previously 
filed applications under the International Agreement for the Protection of Industrial Property, or 
any other international agreement, or the domestic laws of the country in which any such 
application is filed, as may be applicable; 

all such rights, title and interest to be held and enjoyed by the above-named Assignee, its successors, legal 
representatives and assigns to the same extent as all such rights, title and interest would have been held and enjoyed 
by the Assignor had this assignment and sale not been made. 

The undersigned inventors) agree(s) to execute all papers necessary in connection with the application(s) 
and any continuing (continuation, divisional, or continuation-in-part), reissue, reexamination or corresponding 
application(s) thereof and also to execute separate assignments in connection with such application(s) as the 
Assignee may deem necessary or expedient. 

The undersigned inventors) agree(s) to execute all papers necessary in connection with any interference 
or patent enforcement action (judicial or otherwise) related to the application(s) or any continuing (continuation, 
divisional, or continuation-in-part), reissue or reexamination application(s) thereof and to cooperate with the 
Assignee in every way possible in obtaining evidence and going forward with such interference or patent 
enforcement action. 

The undersigned inventor(s) hereby represent(s) that he/she has full right to convey the entire interest 
herein assigned, and that he/she has not executed, and will not execute, any agreement in conflict therewith. 

The undersigned inventors) hereby grant(s) Douglas J. Crisman, Esquire, Registration No. 39,951 of 
SILICON GRAPHICS, INC., 1600 Amphitheatre Parkway, Mail Stop40-l-7 10, Mountain View, CA 94043-135 1; 
Robert Greene Sterne, Esquire, Registration No. 28,9 12; Edward J. Kessler, Esquire, Registration No. 25,688; Jorge 
A. Goldstein, Esquire, Registration No. 29,021; Samuel L. Fox, Esquire, Registration No. 30,353; David K.S. 
Cornwell, Esquire, Registration No. 31,944; Robert W. Esmond, Esquire, Registration No. 32,893; Tracy-Gene G. 
Durkin, Esquire, Registration No. 32,831; Michele A. Cimbala, Esquire, Registration No. 33,851; Michael B. Ray, 
Esquire, Registration No. 33,997; Robert E. Sokohl, Esquire, Registration No. 36,013; Eric K. Steffe, Esquire, 
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Registration No 36,688; Michael Q. Lee, Esquire, Registration No. 35,239; Steven R. Ludwig, Esquire 
Registration No. 36,203; Raz E. Fleshner, Esquire, Registration No. 34,331; John M. Covert, Esquire, Registration 
No. 38,759; arid Linda E. Alcorn, Esquire, Registration No. 39,588; all of Sterne, KESSLER, Goldstein & Fox 
P.L.L.C., 1100 New York Avenue, N.W., Suite 600, Washington, D.C. 20005-3934, power to insert in this 
assignment any further identification that may be necessary or desirable in order to comply with the rules of the 
United States Patent and Trademark Office for recordation of this document. 

IN WITNESS WHEREOF, executed by the undersigned inventor(s) on the date opposite his/her 
Dat e: ^A/Otb Signature of Inventor (7^^^ 



name. 



Thomas M. Olano 

Date: 

_ Signature of Inventor: 



Mark S. Peercy 
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ASSIGNMENT 



0 « ^™ r-B4P«ics. INC a Delaware Corporation, (hereinafter referred to 
Whereas, Silicon GRAIWCS, i« t ., a. ^ inventions, patents and patent 

attached hereto; and 

finnnnp atton a Washington Corporation, (hereinafter 

^TJ^^^^^ * " Md foreign * ' 

^Stta^rderrhelnteUectualProperty. 

execSed Confidential ^f^^^X r and its entire right, tide, and interest 
Intellectual Property in ^^ S ^^Sated plications (e.g., provisional appUcanons, non- 
in and to the fotelkctual ^^o^-rSt, divisionals, MJ* 

provisional. ^^^ScSs, Sng petty patent applications, and ubhty 
reexaminations, National P*^^"^X TInited gates and every foreign country on the 
model applications) that xm^ be ffled ^^er*f?U foreign and domestic, mat may 
Intellectual Property, and extensions ° r J^ v ^°^™ ^ Commissioner of Patents to issue 
issue thereon, and we do hereby aSb^wTT terms of this assignment 

U.S. patents to the above-mentioned Assignee agreeauiy 

document 

Upo« Said O-^^J^t^w'lSSrt!! 

g^igo » the U.S. and to chnn '?^*fJl^^£ h application the da* of any 

to other applications. 



IN WITNESS WHEREOF, Assignor has caused one of its officers to hereunder set his 
hand on the date shown below. 



Date 



Tille 



STATE OF 



COUNTY OF J^D^ 



)SS: 
.) 



()n this 7^ day of ^V^^- 



2^Q Q\ , before me, a Notary 

y~T*^=T — ' „„T^5 T who is personally known to me to be the 

Public in and for said county, appeared ^ Weoine assignment document, and 

• -* - - - — £lf4n 



for the uses and purposes therein set fortH. 



{SEAL} 




'1 



Notaiy Public 
My Commission Expires: 



2 



Schedule A - U.S. Patents 



i Country 

US 



US 



us_ 

us 

us 

JJS 

us 



Patent No. 1 Tltia 

"5,506,62 4 |Rotabng Sample of Video images 

" 5 745,71 3 [Movie-Based Facility for Launching Application programs or 



Services 



Issue Pate 
4/9/1996 
4/28/1998 



_US 

US 
US 



I Graphics Rendering 



5,987,509 

5,608,862 

5.943.347 

T.0TJ5 ( 606 

6,147.695 

T075,908 

0365,585 
5.604,866 



US 



5 774.666 System and Method tor Displaying Uniform Network 
' Resource Locators Embedded in Time-Based Medium 
System and Method far Displaying an Active URL Ourmg 
Playback of a Media File or Media Broadca st 
Synchronized, Interactive Playback of Digital Movies Across 

a Network - 

Apparatus and Method for Error Concealment m an Audio 

Stream , — - 

High Perfbrrnance Player tor Distnoutea. icme-Dased Media 

jsystern and Method for Combining Multiple video Streams 

System and Method for the scaling of Image streams mat 

Use Motion Vectors . 

Vi deo Camera Used with Personal Computer 
Flow Control System Having a Counter In Transmitter for 
Decrementing and Incrementing Based Upon Transmitting 
and Received Message Size Respectively for Indicating Free 

Space In Receiver 

5.311,329 j Digital Filtering far Lenticular Printing 
$438,429 Digital Filtering for Lenticular Printing 

^07o',Q02 System Software far Use in a Graphics Computer System 

Having a Shared System Memory 



US 
US 
US 
US 



6/30/1996 
11/16/1999 



9/14/1998 

8724/1999" 

12/21/1999 

11/14/2000" 

6/13/2000 

12/28/1995 
2/18/1997 



67107199^ 
8/1/1995^ 
3/3Q/2Q00 



US 



US_ 

US 
US 



US 



US 



~5£4§;186 System and Method for a Computer-Based Dynamic 

Information Clipping Service ^ 

"5J37.560 Graphical Method and System far Accessing Information 

a Communications Network , 

5 877,7 67 Graphical Method and System tor Accessing information on 

a Communications Network 

5 742,76 8 System end Method far Providing and Displaying a Web 

Pane Having an Embedded Menu 



4/7/1998 

H5/195T 



5,890,170 IMeihod and Apparatus for Publishing Documents in a 



6.026,433 

"6,072,491" 

6,096.096 
6.098,092 

"6,189.029 
6.081.829 

^199,098^ 
"6,012,055^ 



US 






4,772.881 


us 






5.038,297 


us 




us 


5,197,126 



HyperiBxtual Network Environment 
Method of Creating and Editing a Web Site in a caenx-Server 
Environment Using Customizable Web Site Templates 



Method and Computer Program Product far Accessing a 
WebSite 

We b-Site Delivery 

Server to Dynamically Generate Graphics for the world 

WkteWeb 

Web Survey Tool BulMer and Result Compiler 
General Purpose Web Annotations Without Mooirytng 

Browser „ — 

Method and Apparatus for Providing an Expandable, 
Hierarchical Index in a Hypenextual, Client-Server 

Enviro nment 

Mechanism for Integrated Information Search and Retried 
from Diverse Sources Using Multiple Navigation Methods 

Pixel Mapphg Apparatus for Color Graphics Display 

Method and Apparatus for Clearing a Region or puffer 

Clock Switching Circuit for Asynchronous Clocks of Graphics 
Generation Apparatus 



3/30/1999 
2/15/2000 

6/6/2000 

8/1/2000 
8/1/2000 



3/6/2001 



1/4/2000 



1 



Schedule A - U.S. Patents 



us 



us 



us 



us 



us 



Patent No. 

4,771,279^ 

4.961.232 

~~4,7B9.927 
"5,113.490 

J t l82.548 
4.991,110 
5.129.0S9 
5.193,145 



5,371 .516 
5,621,432 



^051.737^ 
5.256,941 

5.394,170 

5.768*552, 

"5,585.824 



THIe 

Dua l Clock Shift Register 

Method far Updating Pipelined single Port Z-Buner by 

I S egments on a Scan Une , 

Interleaved Pipeline Parallel processing Architecture 

Method for Forming a Computer Model tram an Intersection 
of a Cutting Surface with a Bounded Volume 

[M ethod and Apparatus for Painting on a Computer 
Gra phics Processor with Staggered Memory i fvm_ 
Graphi cs Processor with Staggered Memory Timing 
Method and Apparatus far Producing a Visually improved 

Image In a Computer System m — — — -r 

Integrated Apparatus far Olsptoying a HuraLLy of Modes of 
Color Information on a Computer Output Display 

vmao Timing an d Display id ee neratoT m 

Method and Apparatus for Generating Display mentation 

Infor mation _ 

Efficient G raphics Process far Clipping Polygons 

Apparatus and Method for Controlling Storage or uisptay 
informa tion In a Computer Syst em — — 
Apparatus and Method far ControWng Storage or Oteptay 

information In a Computer System 

Graphical Representation of Computer Network Topology 

and Activity — 

Graphics Memory Apparatus and Method 



5,616,433 
5.3O7.4S0 
5.230.039 



Issue Date 

9/13/1988 
6721/1990 

12/8/1988" 
5/12/1992 



1/28/1993 
2/5/1991 
7/7/1992 
3/9/1993 



12A6/1994 
4/15/1997 

9/24/1 99l" 
11/30/1993 

2/28/1995~ 

"6/16/1998 

^12/17/1996 



Graphics Memory Apparatus ano Memoo 

Z-Sub dlvteion far Improved Texture Mapping __ 
TtTrt .,~ p OTfr rnntrala for Improved Texture Mappmg 



5,343.558 



I BXUJre iwiyo — — —-r- - | _ — i - — 

- Method for Scan Converting Shaded Triangular polygons 



5,347,618 

5,345,252^ 
5285.199 

"5,548,709 

5,708.481 

5,664,939 

6,072.S00_ 

5,581.680 

5^36,33F 

5,515,484 

5.389.739~ 

^,528,737 

5.805,782" 



10/671998 
4/26/1994 
7/20/1993 



Method far Display Rendering oy Determining tne Coverage 

of Pbcete In Polygons 

High Speed Cursor Generation Apparatus 

Method and Apparatus far Accomplishing Z-Bufferlng by 

Prediction — ^ - — 

An Apparatus and Method for integrating Texture Memory 

and in terpolation Logic i n a Computer System 

Apparatus and Method far Integrate Texture Memory and 

L^^Knn 1 note In a Computer System 

Antotosed Imaging with Improved Pixel Supersamplmg 
Antollased Imaqmg with Improved Pixel Sut>er*ampUng 
Method and Apparatus for Antialiasing Raster scanned 

Images ■ ■ ■ ~ 

Malhod far Designing Cuived Shape s for Use By a uwputa 

Method and Apparatus tot Rendering volume™ 

Apparatus and Method for Generating Point sample 

In a Graph ics Display System . — 

Preeessor-Based Method for RasterWng Polygons at an 

I Arbitrary Precision — - — 

\k Method and Apparatus for Projective Texture Mapping 
Rendered frornTrWranly Positioned and Oriented UgM 

Source — 

Apparatus and Method far Handlmg Uata Transisr^en 
C General Purpose Computer and a Cooperate Processor 



0730/1994 



9/13/1994 

9/5/1994 
11/23/1993 

"8/20/1996 

1/8/1998" 

~11/4/1997 
6/672000 
12/3/1996 



9/8/1998 
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Schedule A - U.S. Patents^ 



C ountr y 

US 



Patent No. 

5,457,779 



JJS_ 
US 

US 



us 



us 
us 

_us 
us 



us 
us 



TWs 

.System for Accessing Graphic Data in a S1MD Processing 
Environment 



5,671,401 
"5.742.749 
^,490,240 

T438,654 
5,455,627 



Apparatus for Efficiently Accessing Graphic Data tor 
Rendering on a Display 



5.471,572 



5.704,024 

5,649,082 

5.526,738 

5,619,597 

T71 0.876 

5,835,133" 
5.608,461 
5,703,810 
5.943,058 

5,982,939 



issue Oate_ 
10/10/1995 





5.844,567 


US 






5,819,017 


us 


5^77,771 


JJS 


5,760,783 


us 
us 


~ 5.818,613^" 
5736,988 


us 


5.657,479 


us 
us 


5.936,626 
5345.874 


us 


6,228,003 


us 


" — 6.131,189~ 


us 


5,946.113 


us 


6?T47.772 


us 


5.831,620 


us 





A Method and Apparatus for Shadow Generation Through 

Depth Mapping 

A System and Method of Generating interactive Computer 
Graphic images Incorporating Three Dimensional Textures 

System and Method fer Sharpening Texture Imagery In 
Computer Generated Interactive Graphics 
Programmable Video Output Format Generator 
A System and Method far Adding Detail to Textures imagery 

in Compu ter Generated Interactive Graphics 

A Method 4 Apparatus for Generating Election Vectors 
Which can be Unnormafeed and For Using These Reflection 
Vectors to Index Locations on an Environment Map 

An Efficient Algorithm for Computer Texture cooroinaies tot 

U nas & Polygons — ^ 

Method and Apparatus for Antialiasing Raster Scanned, 

Prtvoona l Shaped Images 

Method fer Sampling a Uniform Spatelly-Olslributed 

Sequence of Pbcste in a Block , 

A Computer Graphics System tor Rendering images Using 
Full Spectral Illumination Data 
Optical System for Single Camera 
1 Progra mmable Video Frame Detector 

[U nproved DRAM far Texture Mapping ^ ^ 

[Texture Mapping Circuit far Performing Data Interpolations 

System and Method for Antialiasing of Texture Edges 
Computer Graphics System and Mehod for Texture Mapping 

I Us ing Triangular Interpolation 

Apparatus and Method tor Selectively Storing Depth 

information of a 3-D Image — 

A Method and Apparatus for supersampTing Based on Ihe 

Local R ate of Change in Texture . 

A Method and Apparatus far Providing Texture Using a 

Rete dad Porfon of a Texture MIP-MAP 

W.m and Method far C olor Space Conversfen 



9/23/1997 
4/21M998 



2/6/1996 



8/1/1995 

1073/1995 
11/2671995 



12/30/1997 

7/15/1997 

"671871 998 

878/1997 

"1/2071998 

Tt/10/1998 
3/4/1997^ 
1 2/30/1997 
8724/1999 

11/8/1999* 
12/1/1998 



1076/1998 
3/2/1999 

"672/1998" 
10/8/1998 



Appartus and Method for Accetrated Tiled Data Retrieval 

iSerarchkal Display Ust Processing In Graphics Data 

Re trieval System r - a 

Computer Graphics Slhouette ioao wtanagement 
System and Method for Creating Visual Images or wcratt 

Wake Vortices — , 

Method for Rendering Silhouette and True Edges of 3-D Une] 

nrawinoa with Occlusion 

S^sten and Method to Efficiently Represent Abases and 
Indirect Memory Operations in Static Single Assignment 

Form During Compilation . 

System and Method for Color Space Converston Using an 

Extended Color Space ■ 

System and Method for Color Space Oonveibtan Usmg an 

Extended Cotor Space . — 

S y»n and Computer-Based Method tar Creating kbsi-i »me 
Mirror Reflections 



4/7/1998 
8/12/1997 



6731/1999 
11/14/2000 
T1/3/1998 
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Schedule A-U.S. Patents 



Country 



Patent No. 
5.815,162 



_US_ 
US 

US 



6,249,269 
"5,949.424 



Title 



Computational Low-Cost Anti-Aliasad Bresennam una 
Algo rithm . _ — 

Muft-P urpose High Resolution Distortion Correction 

Method. System and Computer Program Prooua tot Bump 
Mapping to Tangent Space 



US_ 

US 

US 

US 



5,880,736 
6.163,319 
6,104,4l7 
"6,154,794 



Issue Date 



9/29/1998 

5/1 9/200T 
9/7/1999 



Method, System and Computer Program Product far 

Shading , 

Method, System and Computer Program Product tor 

Shad ing . 

Unified Memory Computet Architecture with Dynamic 

Graphics Memory Allocation r — 

Upstream Situated Apparatus and Mamoo within a 
Computer System tor Controlling Data Flow to a 

Downst ream Situated Input/Output Unit 

A Method and System for Efficiently Drawing subdivision 

Surfaces for 3 D Graphics ^— — 

1 "Lighting Algorithm Using 3D Texture Mapping 



US 
US 
US 



J,057,65q 
5,907,982 



System and Method for swing ana "™ u 

Representative of an Oblect to Various Levels of DetaM 
Method and Apparatus tor Maintaining Multiple 
Spreae^tionsof a Same Scene in Computer Generated 

Graphics . 

Blended Texture Illumination Mapping 
Latching Assembly far a Computer 




US 



US 



6,215,495 
6.108,00^ 



US 
US 



i alerting /^sse muiy roi « wwmp-w 
A Platform Independent Application Program intenace for 

mtw methia 3D Scene Management 

Method. Sytsm and Computer Program Product for 
Increasing Interpolation Precision Using Multi-Channel 
Texture Mapping 



6,104,415 
"8.232,981 
^5,232.979 

6,246,415 
6,236,413 



I exnJr c wtfPH"^ — — -tt — " 

Method tor Accelerating Minified Textured Cache Access 



5/2/2000^ 
6/1/1999 



4/10/2001 
8/22/2000 



Method far improving Texture Ucattty far PM Quaosoy 

Diagonal Level of Detail Calculation 

Method, System and Computer program Product far Fast 
Cation Using Parallel Multichannel Resampling and 
i Blending 

Method and Apparatus tor cuyh fl Polygons 
Method and System far a RISC Graphics t**» Upload 

far High Clock Speeds by Using Recirculation 



6/15/2000 
5/15/2001 
S/157200T 

6/12/2001" 
5/22/2001 




_US 
US 



6,133,901 
6,091,425^ 
6305,531 
6256,656 



^tht>d and System for WW^ 

rnnetant MuWs ample image C overage MasK _ 

^ apenHUsi far V»rtuaJ Address IrunUallu^ 
Apparatus and Method for Extendi CompuWiorial 
PrSSrn of a Computer System Having a Modular 

Arithmetic Pr ocessing Unit 

S^Ta^ Method 

^formations Usfrm BwUnear Interpoiabon 



10/17/2000 
7/18/2000 
3/20/2001 
7/3/2001 



4 
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Schedule A - Pending Patent Appli 



llablet Computing 



I Graphics Rendering 



Country 

US_ 
US 



Title 



US 



us 



- APP "SluO W °' |-Pen-Based Interf ace for a Notapad Compute^ 
19 6H4 ppervg asad Computer System* 

festem and Method for the Direct Rendering of Curve 
09/005129 l Bounded O bjects 



filing Date 
11/20/1998 



191456 



wradno Point Gamma Correction Method And System 



US 



US 



09/217398 



265487 



11/20/1998 
1/9/1998^ 
11/12/1998 



High Precision Texture Wrappin g Method And Device 

Method And Device For Associating A Ptxei With One Of 
A Plurality Of Regions In A Logarithm Or Cosine Space 



072050 
J)33663_ 
Q9/24427S 



ftathod and System For Providing tbxuhb u^g A 

Selected Portion of a Texture Map 

[improved Cnroma-Key suppression Method and 
Apparatus^ 

Chi B For Use in a Unified Memory Architecture 



244281 
244254 
220078 
845526, 

899123 

Q70808_ 

074027^ 

13700S 
j35376_ 

956637 
j37783_ 

o9A74aosg_ 

09/081073 
_246136_ 

09/448907, 

09/549156, 

09/145516 

978755, 



12/21/1998 



3/9/1999 



5/5/1998 
3/3/1 998_ 
2/3/1999 



_T11284_ 
201814 
247422^ 



Memory Controller for Comroflma Memory In a Computer 
System Having a Unified Memory Architecture 
I/O cnlp In a Computer system Having a Unified 

uemmv Architecture 

System and Method for Morphmg Based on Multiple 

Wetantad Parameters _ 

A Method and System for cTfidently Evaluating and 
Drawing Nurbs Surfaces for 3 D Graphics 
System and Method for Displaying Different Portions of 

an Qhfact In Different LOP Levels 

System and Method for Displaying Different portions of 
an Qhte ct in Different Levels of Detail 
Ocdueion Culling For Complex Transparent Scenes in 
C omputer Generated Graphics 

Method and System for P^^^^^^J 
Producing Three-Dimensional Graphics Using ruy 
cSor Space and Combining Satne v^m Diotel Video in 

YUV Color Space '_ 

S ubaampted Texture Edge Antialiasing 

Method and Apparatus for Providing Image and 
Graphics Processing Using a Graphics Rendering 

Hrxjlne , 

Method, System and Computer Program Product for 
Providing Illumination In Computer Graphics Shading 

and Animation . — - 

[Method for Efficient Handling ot lexture Cache Misses 

Itiv Recirc ulation —-r 

Method and Apparatus for Une AnbaHassm by Gamma- 

' corrected Area Calculation _ 

Sy stem and Method for Rende ring an image 

[X^Sckeifeed Command Interface to a graphics 

| Processor . — — — ■ 

I" A Packetfced Command Interface to a Graphics 

Processor — — — 

Method and Apparatus l-or Kuleiuiiu # - ■ llurarchicaJ 
Trta Order 

Pon r correct Layered Fog Model Using 3D Texture 
Backface Primitives Culling 



2/3/1999 
2/3/1999 
12/23/1998 
4/2571997 
7/23/1997 
5/1/1998 
S/8/1998 



B/20/1998 
3/5/1998_ 



9/25/1997 
3/28/1998 



MuW-Threaded lexture Modulation for Axis Aligned 
iVolume Rendering 

LaHtomole Dither Method With Exact Reconstruction 
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Schedule A - Pending Patent AppH< 



Country 



Title 



US 

iiL 
us 

us 
us 





us 




us 




us 




us 




us_ 




us 



us 



Application No, — ^ Apparatus For Syncnronbing Grapnics 

00/ 227227 1 Pipelines, 

Seateabta Network Baaed C omputer Graphics System 
" Computer System Having A Distributee lexxure Mai— 
Architecture 



FiUng Pate 



_2iai2i_ 

346071 

c grro74ia 

346882 



1/8/1999 
12/21/1998, 
7/1/1999 



09/416055 
2180*2 
09/247685 
_232860_ 
294546 
0^294450 



09/220156, 



US 



Method and Apparatus for Radiometrics!* Accurate 
Texture-Based Ughtpoint Rendering Technique 
Antialiasing Method Using Barycentric Coordinates 
Applied to Unas 



System and Method For Transitioning Between Two 
Fitters, Allowing For The Use of Higher Order 

interpolation 

Method. System, and Computer Program Pn^uctFor 
Compositing True Colors and Intensity-Mapped Colors 

in to A Frame Buffer 

System and Method For Locking Disparate Video 



11/672000, 
7/1/1999 



Method For Interfacing to UBa-Hign Resolution Output j 

Devices _ 

Method For Tilling MulSpis Dteptay a to umerate e Large 
Area Display of Moving Pate 

Combtned F taatjno-Foint Lop te Core and Frame Buffer 
Apparatus andMetnod for Sharing AnhaUawnj Memory 
Across Multiple Displays 



12/28/1998 

10/12/1999 
12/22/1998^ 
2/10/1999 
5/1999 
4/19/1999 
4/19/1999 



Transformation Pipeline for the Computing 
Correction Geometry for any Design Eyapoint, Display 
Surface Geometry and Projector Position^ 

Antialiasin g Method for Computer Graphics 

Processor for Geometry Transformations and Lighting 
Calculations 

System and Method for Maintaining Time Dependent 
^Vnn^ tanfi That Indude Paren al Operations 
A Method and System for EtnoenOy implementing Two 
sidad Vertex Lighting in Hardware 

a nd Apparatus for Texture Memory Management 
Method and Apparatus tor Early Cuttng ul Occluded 



3/2B/1999_ 
3/23/1999 



09/502497 



JfaZ and System for Generating ughtValues for a 
Set of Vertices 

Method and System tor Dynamic Ctoc* F ^*"^ 
I!Zbnent for a Graphics Subsystem in a Computer 

Fine Grain Multi-Pass for MulBpte T exture Rendering 

Method and System for Dynamic Texture Repficatton or 

a ra«M hutad Memory Graphics Architecture 

Cache Memory For High Latency and uu^of -Order 

Return o f Texture Data „ ■ 

Method for Virtual Clipping A I hfe^Dxnenaionei 

Graphics image - — — 

rMethod and System For EfficteM wpUficatai of 
Tetrahedral Meshes Used In 30 Votumetnc 
Representations 



5/7/1999 

6/24/1999 
7/1/1999 
em/1999 



2/11/2000 
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us 
us 



us 



us 



us 



us 



us 



09/377776 

328164 

303994 
300916_ 

293869 



Method, System and Computer Prog ram Pro duct for 
Multipass Bump-Mapping into an Environment Map 
Method end Apparatus for a Modified Linear Finer us* 
Texture Data as Phase Angle 

lvtew>Peoendent Lavar Ordering Method and System 

Me thod and System for iterative Morphlng 

Apparatus and Method for increaslnfl the Bandwioth to j> 
Graphics Supsystein 



JBS483_ 
366379 



a/2Q71999_ 

87671999 

5/3/1999 
4/2B/1999 



device. Method and System for Generating Per N 
Light Va lues Using Texture Parameters ^ 
Method. System, and Computer Program p ^f* f * 
Efficient Butter Level Management of Memory-Bunered 
Graphics Date 



3/9/1999 



386378 



6731/1999 



Method System and Computer Program Product Tor 
Overling Graphics Data Cotectton end Transmissloc , 
. Using a Single Processor 



2200B2 
09/369359 

097727985 



09/575979 
363638_ 
qyS76740^ 
348885 
A0895_1_ 
09/404808 



iMachod, System and computer Program Product tot 
Modified Standing Between Cftp«Map Tiles 



8731/1999, 



12/23/1998 



Rrfteei ton Space Image Base d Rendering 
Tiaure Generating Apparatus H* Dynamic Interferon© » 
Checking _ 

Method and System for Evaluating Derivatives in Scree i 
Space Using Perspective Corrected Barycentnc 

Coordinates - - 

Matnod and System for Translomung Color Coordinate! 
bv Direct Calculation 



67g/199g_ 
11/3072000 

9/29/2000 
7/3071999 



Cheap, vVeH-Behaved Affine Transformation of 

Bou nding Spheres , 

Dual Mode Device and Method tor Generating Vector 
cmtt Products or DOT Pro ducts 
System and Method for Load eeiandng m a Multt- 

G hannel Graphics System 

Method, System, and Computer Program Product for 
Using Alpha Values to Control Pixel Blending 

Method. System, and Computer Program Produt* :fcr 
r^na r^na Soattcafty Varying E ffects m a Digital Image 
Method and Apparatus for Rendering a Quadrangle 

Primi tive — — 

Reducing FH1 and Improving uuawy or .ntertaced 
Displays Using Mulfr»Sampling 




09/572452 
09K69558 



S/23/2000_ 
7/1/1999 
9/3071999 
9/24/1999_ 



12/15/1999_ 
S/4/2000 
6/3/2001 



A/1072001 
5/12/2000 



5/12/2000 



Method and Sy* t«m for Accelerating Noise 
D ate Retrieval Method and System _ 
" tended Range Pixel Display Memo dand System 
Method. System and Computer program Product tor 
Implementing Derivative Operators with Graphics 

Hardware -tt-— 

Method and System tor Executing SiMU Instruction 

UiJ nq Graphics Technology , 

'Method. System, and Compu^^^Pradu^ 

Simulating Camera Depth-of-Field Effects m a Digital 

Image 

Data P re-Fetching 
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Schedule A - Pending Patent Appl 



icf^ns 



_us^ 
us 
us 



Filing Date 



j)9/470948 
09/473209 
09/473210 

097684810 
09/599971 
09/588978 

60/2BS883 

09/684812, 

60/253946 
80/258323, 

60/252094 
60/238128* 

60/298416 

60/252092 



12/22/1999 
12/27/1999 
12/27/1999 . 



_US_ 
US 



60/252093 
J57S29 
09/557149 

Q9/41S037 

09/632558 

09/632662 
09/632462, 

09/832451 

J38/90Q421 

09/441729 

09/441722 
09/020072 

035687, 

^9/427197 

09/089742 
J)9/519309_ 
09/466398 
09/539365_ 



A System and Method for Unearty Mapping a tubo 
linage Buffer 

A Graphics Geometry Cache_ 

vn^ v^,~ nio^eck in Ob)ect Space 

Method System, and A Computer program Product F* 

Gcrtaratad Object — 

Method and System tor Perf^ Mum-'-- ""9 

Operations U sing Racurwve Inlenaavina I ^ 1WU " ■ 

System ,nd Method tor Erflctem* ccn^ . v^,^ 

Ren dering Pipeftg — 

Method. System and Computer Program Product for 
Regions That Am Occluded From An 

Observ ation Point g „. 

Meftod. System, and Computer ProgramHroduO for 
^■^^ F^rrno and Applications Thereof 
System, Method, and Computer rfogram Hioduct For 

ftanar al Envlrenment Mapping . , 

^■Mw^ m-Aecelerattd Volume lighting Algorithm 
R^S^Votumetrtc Fog ana uc«, v*»eous 

Phen o mena . — 

T~*,m Tirmfl with Adjacency imorrnaiwn_ ^ 

A Volumetric Baeed Method and System for VteuaiWng 

Dat&9ets m . — 

Rendering Volumetric Fog and Other baseoue 

ovw^n^na Using an Alpna Channel - 

Mei^d, System, and Computer Krogram Product for 
.Rendering Multicolored Layered Fog with Self- 

.Shadowing and Scar* Shadowing 

j oeneral Purpc^ Wefa Annotations Without Mooirying 

S^htol Method end System lur Acceeaing imofrnafcrT 

n nommuntaanons Network - 

S^tem and Method tar Media SUeam Indexing and 

Synchronization — 

Vtorfcstadon for Process** and Producing a Video 

Signal 

Mumod for Pre-Procesaing a Video Signal 
TV— ***** ^ Producing a Video 
isyatem and Method for Peeking and UnpaUhig *Ul eo 



12/1672000 

10/10/2000, 

11/30/2000 
12/28/2000, 

11/21/2000_ 
10/6/2000 

6/18/2001, 

11/21/2000 

11/21/2000, 

jy/19/1999_ 

4/2S/2000 

10/7/1999 

8/4/2000_ 

8/4/2000, 
B/4/2000 



I Data i — — -5 — — 

^nchronbino Motion and Tlm^Based UefiforTranefer 

R«h ^n a Server arri a cnent _ 

Seamless Payoa* of Multiple CHps at MedU Data 

Across a Data N ehwork . —-r ■ 

Franie^caiiate Tra nsport of Madia Ueta /ten** » Uuu 

Network 

BacfcfMmg NewwrK Movie Pteyer 

Ip -mnttve Time Mu* *"* Shared Memory Access, 
Video Assistance System wtth Computer Generated 
t Overlay 

System and Method Using e P ^^£"**L^ 
S fnr rn-^^"^i°n and Decornpresslori 

A Method and Systamfor e«der^..».« 30^"! 

^^A^aV^ B A^ ^ 

Co^rtBltrata AlgonnvnforBtockBaseo irm^n 

for cc^muntaiun fl Vdeo O** to ■ 

Digital Media Device 



8/4/2000 
7/25/1997 
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Schedule A • Pending Patent Apptt 



09077171 |Ua»ncy 



09/544M0 




Tttto 



Filing Data 



^ mH °- IcortOptlmal Convolution Algorithm Wim Low Of NuJ 



A Teo^taue For Controlling Madis Data Streams Using 
Embedded Controls - — —-rr 

Digital Video Input . 

System and MWtw * far Compressing Oate 

Storaoe Medium - . . . - 

S£ and Apparatus tor Producing Ulflltal ™*> 
a ^^rai Digital Graphics intarfeta 



5tt3/2000_ 
4/6/2000 



7/28/2000 
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Schedule A - Foreign Patents and 



itlons 



Country 



EPO 
Japan 



AppUPalfUNo. 

06949509.9 



TKte 



Method. System And Computer Program ^redi^ For 

Illumination In Computer Graphics SheAng And 
Animation 



Foreign Filing 
Data 



9/2S/1996 



IsaueDate 



PCT 

Fra nce 

japan 

PCT 

UK 

EPO_ 

Japan_ 

PCT 
PCT 

PCT 

j>CT 

PCT 

PCT 
PCT_ 
PCT 

_pcr 
Pgr 

JPCT 
EPO 
Japan 
PCT 



2000-513245 



Method. System And Computer P ^* _ . 
Providing Illumination in Computer Graphic* Shading And 
Animation 



005/1898 



PCT 

PCT 
Canada 



US9S/2009e^ 
90042475.7 
2MX>«B060_ 
US09/19353_ 
99QA247S.7 
JQ3207.9 

USO070054e 
US00710634 

US00/107B04 

USOO/10379^ 

usoo/pei&4 

US00M07B8 

US99/29064 

US0072l3ei 

US00721362 
USO0/213B3 



usoo/2i3eo 

99906763.7 
2000-534047 
US99/SeTi' 



Germany 
Hong Kong 



jjapan 
Singapore 
UK 



jndle 
EPO 
_Francj_ 
Germany 



1290670 
"D E3F73eiO S 
527 



2Q13099_ 
2193319_ 
2106319 



MMhod Syiiem And Computer Program Product For 
Providing WunMnabon In Computer Graphics Shading And 
Animation 

Method And Apparatus ForRasterttlngln AHteraittfcalTlta 
Order — 
Method And Apparatus For RBStartztog In A Hierarchical Tlte 

Order 

Method And Apparatus For Raekeriring In A Hierarchical TUe 

Order ■ 
Method And Apparatus For Rastenang m A rserarcWcal Tile 

Ofdet^ 

Method And Apparatus For Syr* *irpnlzing Graphics ffpeHnes 

Method And Apparatus For Syn crwnbono Graphics Pipelines 

Method And Apparatus For Syndwntang Gra phics Pipelines 
Cornbined r^dnp^ntuxjfc Gore And Frame Buffer^ 

Method And Apparatus For Texture Memory Management 
Apparatus And Method For Increasing The Banowiom i o « 

Graptto Subsystem u f ^ BU , l ■ 

Device, Method And System For Generating Per-Pl** Ugjit 
Value s Using Texture Parameters 
Method. System And Computer Program Product For 
f^apV^pWci Date Coltecbon And Transmisston 

Udng A single Proceasor . ^— 

Method. System And Computer Program Product For 
Modified Blsndsifl Between Clip-Map Tttes_ 

yytofl^^ForPro^ 

System And Method For Preprocessing * Vtieo Signal 
And Method For Produci ng A Video Signal^ 

e r L«i Method For Pactdnfl And Unoaddng Video Date 
Pn^gvellmaMu^ 

p^amr^TrwMumptoedSr^ Memory 

i.^^ ^MetrKxJr^Cofry ^lr^ 

System And Method For bUxtng Usrnpressea wia Onto A 
St oraoe Medium 

p^Ma^ ^Afliaaratus For CoWr Graphics 
Fteet Mapping Apparatus^ 
p«m Mapping Apparatus F or Color Graphics 
pw* tfanaine Aooaratus For Color jraphjo 



9/25/1996 
S/17/2000 
9/2/2000 
6/23/1099 
5/17/200Q 

7/11/2001 
7/972001 



1/7/2000 
4/19/2000 

3/2*2000 



J72327 
^33373 
433373 

□ee&92fiS7i 



Ptacal Mapping App* "** Graphia 
Phtel MapplrgApi^ ^^CMorGry 

Dual Clock Shift Register _ 

Method For Updating Pipelined Single Port i-Buller By 

^hinti A Scan Line 
"Method For Updating Pipelined Smote Port ^uffe. By 
Seomants On A S can Una 

i£*od For Updating Pipelined Single Port duller By 
Segments On A Scan Une_ 



4/19/2000 

am/2000 



Status 



Abandoned 



Pending 



Pending 



Pending 
pending 
Pending 
Pending 
Pending 



Pending 
"Pending 



Pending 



Abandoned 



9731/2000 
12/17/1989 




Pending 




Pending _ 


674/2000 




Abandoned 


B/4/2000 
6M/200C 




AI>anoonad 
Abandoned 


8/4/2000 




Abandoned 
~ Pending ~~ 


3/2/1999 






3/2/19&9 I 
3/2/1999 ~~ 
7/2972001 




Pending 
Pencflng 
Pending 


7/27/2001 


~~ 10715/1991 


Pending 
~ Granted^ 




11/27/1997 


Granted^ 




973/1003 


~ Granted^ 




4/16/1099 


Granted _ 




12/2871991 


"~ Granted" 




6/2S/1901 


" GrantecT 




S/27/199* 


"~ GrantecT 




5/2971896 


Granted 




S/2971906 


Granted 




5729/1099 


Granted 
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Schedule A - Foreign Patents and Api 



^fetlons 



Country 
Japan 
Koraa_ 

Switzerland 



AppVPaMtN^ 

2B6425P 

131620^ 

433373 



C anada 
EPO 
PCT 
JP 
EPO 
PCT 
EPO 
PCT 
EPO 
PCT 
Canada 
EPO 
Japan 
Mexico 
PCT 
PCT 
PCT 
AU 
PCT 
EP 
DE 
PCT 
PCT 
AU 
PCT 



1278312 
959127636 
U S9S/Q265S 
9610309 
98826103 
US99/1324S 
96939541-7 
USBft/17973 
97917591.6 
US97/D4691 
221*666 
97300897^6 
2 51134.97 
976495 
US99/15Q75 
US99/19S02 
US96/6946 
9225465 
U SB9/3924 
551 2S1 
68925651 
WO90/02991 
W 061/12686 
9173134 
US0O/1674S 



Method For Updating Pipelined Single Port ABultui By 

SaQme naOnAScanUne , 

Method For UpdaUng Pipelined smgie kor Wluffer By 

Segments OnAS canUne 

Ktethod For Updating Pip*""* 3 **** Port Munaf By 

Segments On A Scan Une 

Pipeline ParaM Processing AitNtecture 



Foreign FUlng 
Date 



An Apparatus And Method For Integrating Texturs Memory 

And Irtterpdstton Lo-c in A Computer Sy^m 

An Apparatus And Method For Integradng Texture Memory 

Ann IninrnnntT- ■ ^ * A Computer System 

An Apparatus And Method For integrating HuUma Memory 

And inte rpolation LogJ cjn_A Computer System 

Apparatus And Method For Setactvely Storing Uepth 

inffflrfneti onOfA^Olrnage -— - 

Apparatus And Method For Selectively Stormy Depth 

InformattonOfA^ O Image T ^^, lBtnft A 

A Metr^AiviApp-^r^ Providing I extura Using A 

c-fttff^ on rtfan Of a Texture Mtp^Aap m 

A Method And Apparatus For Providing I exture Using A 

c„i^«d Porton Of A Texture MfrMap 

System And Method For Cotor Space UxTverslui Using An 

Barte nded Color Space > n . ^ 

Systtm And Method For Color Spece Cc^venJon uring An 

fartended Color Space . -r- 

iMtfltod Memory CornpuW Architecture UHli Uy.iamJc 

fiiapfto Memory Aftocattan m — _ 

Unified Men^CwnpuwArc^^ 

ftmnrtM M emory Aflccation ^ 

Unified Memory Computer An*rtacbire WHh Dynamic 

ftraohics Me mory Altocation 

Unified Memory Computer Archrtecture «Uh Uynamic 
Granite Memory AUocaOon 

m *~* ^ m—u+m For Wual Address Translation 
System end Method fr- S ^ 

n^i Filtering for Lenticular Printing^ 
ninitri Filtering far Lentic ular Printing 
Method and ^rr"*" tor Daarlnp e Reoton of ZrBuffer 

Apparatus tor Clearing a Region of Muner_ 
u^arri Apparatus tor CleartrweRepjonof Z^uffef^ 

ronrirr fitaooorad Memory Timing 

Sd and Apparatus for Hroduut* a ifauBsy Improved 

Archtecture 



y/ioas 
y7n99S 

3/7/1995 
6/1671995 
8/15/1995 
11/0/1996 
11/6/1996 
3/2671097 
3g9/lW7 
9/9/1997 
976/1997 
9/1671997 
6/2671997 
7/1/1991 
6726/1999 
671671992 
6716/1992 
9/12/1B69 
9/12/1960 



j/1 2^1989 
puWehed 
3/22/1 990_ 
published 
6/22/1991 
pubUshed 
9/3/1991 



Issue Date ' 


Statue 


2/12/1999 


Granted 


12/4/1997 


Granted 


5/29/1996 


Granted 


11/13/1990 


Granted 




Pending _ 




Abandoned 



Abandoned 



2/7/1936 
3/21/1996 



9/16/2000, 



Abandoned^ 
Abandoned, 
Abandoned 



Abandoned 
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